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| Requirements of MRD

® Low energy threshold

. Good energy resolutlon for Wlde muon en—_ ,' -
- ergy reglon 3 ‘ -

e High reconstarctmn efﬁciency

e Size can’t be more than 5m length 8m
width and hlgh




MRD Side View

24 scihtilil*d‘tofrr modules and 22 steel planes

Cherenkov Detector
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~ Scintillator modules

~ X'module
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Muon tracking in MRD: linear fit

e A reconstructed track (z;, v
i =20+ bs(2zi — 20),  bs (1{;)0
Yi = y0+by(zz . 0) b = (Pz)O
(:co,yo) - track ongm
(bz, by) - Slop of the track m Xz and yz planes :
at its original - | 1 :

& Least squar'es ‘method

X:c = Ty ler — z;)wi(z — T;j)y
.Xy = Xk l(yk - yk)"wkz(yz — )
™, y™ - the measured value @f track ]p@sn—

t1om

- ® Weight matrix

_ .[w’&.’l] 25 [V;j]_la V ‘/er( ) = Vms(P) o
Vil = covarlance/ error matrix =

~ The uncertainties arise fmm hmltatmns in

the measwwremem accuracy of the detectors
amid fmm ermwrs nindhwced by mu]ltnp]le scat-
- fnemlmg




® Measured errors are taken into account by
a diagonal matrix [V, = €*0;;
¢ =r/+/12, r=4 em is strip’s width.

e Multiple scattering matrix take into corre-
lation between measurements
Winslis = (BPy).

P varlatmn m dlsplacement at plane N

(PxPy) - covariance between the dlsplace-
ments at planes K and N

-L%)zWﬁM?-MMWW+D%NM

(PyPy) = = =K 085 + 5(DG, K) + D(i, N) +
(i, K)DG, ), -

e i) and D(z k) are Wldth of snteel]ll and the dis-
tance from plane i to plane K a]leumg the'

path of muon




e Mean square scattering angle at the i-th
plane

Oy = ———20 - .

dE/dX is the muon energy losses, p; is an o
initial muon m.memmm in GeV R

b= °£§§6<ﬂ>”2[1+@@38n W@

X@-'——"IL"Z’ 6 cm - radiation Eem*gthﬁonf iron
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MRD: Muon track and energy recon-
straction

e Number of the hitted scintillator planes 4< N, <23,
the track parameters Loy Yo bz, by and track length
S are calculated wsmg V Ver(e )

. Energles El(S) and Eqx(S —|- Xy41) are evaluated and. |
. the muon energy is est1rnatedl as E‘Tec (E1 —}— Ez) / 2 g

# Repeat with V = Ver( )+ Vmg( )J, us1ng the
reconstructed track directiom and energy
B for calculation of V,,,; matrix.

® Centamment analyses requires a track to
be contained in detector to make an energy
measurement possible.




MRD Side View
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NEUTRINO EVENTS

FV of Cherenkov Detector
| lring total
QE 85172 116766

QE—I-nQE 110445 213791 e

QE/nQE 35 = 12
" Cherenkov Detector -+ MR
~ 1ring total
QE 3847 5475
" QE+nQE 9014 27014
.~ QE/nQE 075 025
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ChD+MRD ré‘é'ohst-rdction éffiCi‘_enc
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ChD&MRD Muon energy recon-
struction method

e Muon energy losed in MRD Eygp is deter-
mined.

e Muon d1rect10n at the productlon is-evalu-
~ ated, using the reconstructed vertex posi-

“tion in the ChD and the coordinates of the

' hitted strips on stintillator planes between
the ChD and MRD active regions

* Track length Lopp in the ChD is calculated

e Energy losses in water dF/dX is fitted at
the energy Fyrp and muon energy at the
production is estimated as

E EMRD + (dE/dX)LChD

% dE/dX is ﬁtted at energy E ,
- and the muon energy FE; is evaluated

® Repeat untll || w1 — Fi | /B <0.01
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Conclusion

MRD

® Energy acceptance of MRD is from

0.12GeV to 3.5GeV Wlth a resolution
(AE/E)-—-5 6% |

° 'I‘rack angular reso]utlon A@ is about 1° - 5° ¥ o R

x and depends on muon energy

Cherenkov detector -|— MRD

e Energy acceptance is 1.2 + 6.0 0GeV w1th
reconstarctm on efficie ency € > 0.5 for events
detected in active regions of the ChD and
MRD.

e The efficiency will be ¢ > O 75 if an outer
detector is used for detection of the stop—
ping muons 1n the 1nsen81tlve ChD reglon

: "'-.“o"-‘Energy‘r'escf)luti‘on'd'(A’E/ E)'—' '#6% . il LAl

e Track angular resolution Aé- decreases w1th
energy from 3° up to 0.7° |
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